Graham Ive's central contribution to our methodological debate was his insistence on the firm as the analytical unit. Ive argues we should reject theories if the aspect of construction we are examining does not satisfy the assumptions of a particular theoretical model. We see this in his rejection of neoclassical economic theories in the two topics discussed in this paper: the adoption of innovations in construction; and microeconomic analysis as it relates to price determination in the market for construction. The former requires studying not just participants in the building process, but also participants in the innovation process, and the latter uses post-Keynesian pricing theory where prices are set according to mark-up procedures and vary with costs, but not directly with demand. This is in contrast to the general equilibrium, perfectly competitive price setting of neoclassical economics. Ive and his collaborators show a way towards better research in their emphasis on theory and the insistence that for building economics the analytical units are the industry and the firm, not the project. Ive's concern is that the processes involved in organising the production of buildings should be seen as a distinctive and defining element of our analysis of the industry.
Introduction
mathematical deductive modelling; and that there is a basic mismatch between the mathematical methods employed and the nature of the social, including economic, phenomena that economists seek to illuminate. These methods have also notably failed as predictors of events.
Ive on Technology
The paper by Ive and Groak (1986) on technological change included a wide ranging discussion on innovation, barriers to development, and the relationships between economic, organisational and technical change. There was also a potted history of the Bartlett Production of the Built Environment series in the early 1980s and of several decades worth of UK inquiries and reports into the industry.
They declared their intention as:
a preliminary attempt to indicate a unified theory of economic and technological change in the building industry. It is limited to a consideration of that part of industrial change which might be termed "deliberate", that is, cases where analysis and identification of situations and trends has helped form conscious strategies (1986: 115) .
Innovation is an area where we have a perfectly good economic theory but where home-made theories are flourishing. There is some good research here, based on the idea that innovation is an investment that requires not only the technology embedded in the innovation but also the return on investment before it is undertaken -although some of this research is spoiled by the use of the project as the analytical unit rather than the firm. However the majority of research appears to be based on two assumptions: that if the technology is there it should be employed and anyone not doing so is either too stupid or old-fashioned to understand their own good. In economic theory, innovation is a question of profit. To be implemented, an innovation needs to generate additional profit. This has two implications. Firstly, the innovation must reduce costs or improve the attractiveness (utility) of the product more than its costs. Secondly, the innovator needs sufficient market power to be able to expropriate the extra profit 3 . One of the characteristics of the construction industry is the transfer of intellectual property from tenderers to clients if the procurement process includes submission of design ideas, which may not be paid for. Further, as de Valence (2010: 57) concludes, "the traditional tendering process used by construction industry clients has them typically select on price and not pay for innovation in particular or intellectual property in general. This does not allow tenderers to appropriate the benefits of knowledge, thus removing the main incentive to innovation."
As in most other industries there are two kinds of innovations, product and process innovations (see Smyth 2010 for examples of both in construction). Product innovations are innovations that improve the product itself. With the separation of design from production in most of the industry, very few firms have control over the design and therefore lack the market power to expropriate the return from any product innovation. With the exception of some of the largest residential developers and a few global firms, builders have no market power and are therefore unlikely to benefit from any product innovation. They get the description of the product from the architect and just implement the design.
Process innovations are somewhat different. They are innovations that reduce the cost of production. If the costs of introducing them are reasonable, they may increase profit. However, there is a penalty on being the first to introduce a process innovation. While the technology behind the innovation may be common property across the industry, there is normally a cost associated with transforming it from an idea to an innovation. However, the way the industry operates, once someone has developed the principles behind the innovation, it will quickly spread across the industry and the only difference between the innovator and the follower is that the second and subsequent innovators will get most or all of the benefits of the innovation without paying anything for the development. This is referred to as the advantages of being second -all the benefits but none of the costs. There are two reasons this is the case: firstly, on-site work is quite easy for competitors to observe, and thus copy; and secondly, the subcontractors and workers on a project will take their knowledge of the innovation with them when they move on to their next project, which will often be run by a different head contractor. This is why firms are sometimes hesitant in developing new technologies. Note also that everything in this explanation requires that the economic agent is the firm, not the project.
As we have seen, economic theory can explain and predict which of potential innovations will be adopted and why. More importantly, it can be used to demonstrate that decision makers in the industry are not necessarily old-fashioned if they don't adopt new technologies. In the same way that economic theory removes the incompetence necessary for the errors in costing that are the central part of tendering theory, it removes old-fashionedness as an explanation why new technologies may not be adopted. In other words, economic theory changes construction managers from being incompetent and old-fashioned into being the same as managers in other industries, people using competence and rational criteria for their decision making. Economic theory gives us modern skilled construction management.
In contrast, Ive and Groak suggest that the distinction between product innovation and process innovation makes sense in some manufacturing industries but is less satisfactory for the building industry (1986: 116) . This is due to a synthesis of process and product (whole buildings) not found in manufacturing where the organisation of production is in factories turning out standardised units.
Their argument is that barriers to technological changes are found in the form of organisation of the building process, and the distinctive characteristics of the process such as fragmentation. From their analysis they identified three distinct approaches to technological change in the building industry: an economic determinism; a technological determinism; and the development of the division of labour (1986: 125).
They suggest an economic determinism underlay the UK studies of the 1960s and 1970s, where the building industry is seen as a responsive industry that has to wait on effective demand (actual contracts) before it knows its workload, organisation or product in terms of timing, location, or technology. Therefore technical change will not be instigated by contractors because of the risk involved, unless this risk can be reduced by stabilisation of demand (taken to be the role of the public sector as client). Ive and Groak were not prepared to: reduce the influence of economic conditions on the process of innovation to the single variable of "rate of increase in effective demand", and wish to insist upon the relevance of variables which measure industrial structure (concentration ratios, barriers to entry, etc.), pricing behaviour, financial structure (gearing and debt ratios, rate of turnover of capital employed), cost structure, market conditions, and profitability (at the very least -this list is far from exhaustive) (1986: 127).
They were also not willing to reduce questions of technology to the output of R&D activity, nor to treat technology as something external and exogenous to the production process of building itself.
This emphasis on the importance of the building process reoccurs throughout Ive's work. They also believed their study of changes in the division of labour in construction offered possibilities for a synthesis of discussion of economic and technological factors, while also emphasising questions of social relationships (Pryke 2004).
Ive and Groak's paper focused on advantages and constraints to innovation in construction, and despite being over two decades old, this work captures many of the key features of the discussion raised by more recent efforts such as Reichstein et al. (2005 ), Fairclough (2002 ), or Slaughter (1998 .
Their interesting and challenging paper concluded:
We have identified some aspects of analysis of industrial change whose limitations and lack of a theory relevant to building activity lead us to argue for a unified economic/technical framework founded in the building process. Such a programme would involve studying not just participants in the building process, but also participants in the "innovation process" (1986: 128)
Price Setting in Construction
It is easy to see that the conventional model of price determination -where marginal cost is equated to marginal revenue -doesn't seem to fit building and construction very well. All projects are different and located in different places. The buildings have not yet been built, so no-one actually
